The level of the thermal environment in urban villages open spaces plays a significant role in the personal satisfaction of a city. The different weather and climate attributes of countries as indicated by their geographical location and natural conditions directly affect people's behavior and utilization of open spaces. Hence, a naturally cognizant urban structure arrangement should give high preference to the level of comfort ramifications of urban microclimate. This paper provides an overview of urban villages in Malaysia discussing the tropical climate thermal comfort in their open areas. Malaysia still has some traditional urban villages that have not been replaced by contemporary residential projects due to the rapid modernization and urban growth within the city, keeping their design and characteristics. These characteristics affect the level of the thermal environment and the quality of life of the villages' inhabitants. This review should serve as a motive for local authorities to maintain many of the villages' existing characteristics particularly those that help mitigate the UHI effect namely the large proportion of vegetation when faced with the pressure of urban growth. The overview enhances thermal comfort's knowledge and understanding of urban open spaces in tropical climate context amongst stakeholders of urban development.
Introduction
Over the decades, Kuala Lumpur (KL) has been confronted with an enormous and significant level of urban spatial expansion. It is very much evident that buildings and their surrounding outdoor context are the main constituents of urbanized areas with an immense effect on their occupants and quality of lives. Researchers have long acknowledged urban quality as the overall key term for the understanding of how the relationship between spaces and people works. When urban quality is low, the number of visits to and activities in urban open spaces will also subsequently be less (Gehl & Gemzøe, 2004) . It is, therefore, important to look at the quality of life in urban open spaces in pursuit of a balanced vision for where people want to move to and live in (Carr-Hill, 1992) . Researchers learned that good public spaces are responsive to user needs, easily accessible and are meaningful to the community (CarrHill, 1992; Gehl & Gemzøe, 2004) .
The rapid pace of urban transformations experienced by Kuala Lumpur and other tropical cities creates challenges for achieving an outdoor thermal comfort level, which is preferred by the inhabitants. One of the challenges that will be considered in this paper is environmental parameters in the outdoor urban spaces which affect human comfort. In an urban environment, the human thermal comfort of urban microclimate represents the level of satisfaction of inhabitants, which closely relates to perceptions and preferences towards the way people use outdoor spaces. The level of comfort is felt under a 'stable state' which means an acceptable range for thermal comfort based on the ASHRAE standard 55 (2004) , formerly known as the American Society of Heating, Refrigerating and Air-Conditioning Engineers. When the temperature rises in the human body more than the standard level according to the state of comfort, human sensation recognizes and reacts to their warm ecological condition (Evans, 1984) . This paper provides an overview of the impact of physical elements such as air quality, urban design of outdoor spaces and their arrangement in an environment, which can play an important role in human thermal comfort in urban areas.
Urbanization
Urbanization and urban development have contributed altogether to the quick change of the Malaysian economy. The rate and way by which development is occurring have caused massive contribution of stress on nature along these lines influencing the prosperity of the urban inhabitant (Salleh & Ghaffar, 2000) . These anxieties influence the living wellbeing and comfort profiles of the urban occupant and are most extremely felt by the urban council. Having a better living environment for improved urban quality and making new settlements which matches human requirements result in the creation of towns, cities, and villages over time that highlights the needs of their residents based on economics, society, culture, and comfort (M. Shahidan, 2011) . Development of urban spaces in larger scales due to rapid urbanization to achieve the requirements and needs of the residents will undoubtedly affect thermal comfort since the microclimate of these areas will be altered by changing the characteristics of the urban spaces. According to Christensen 2005 , the process of covering a substantial portion of land space with constructions or impervious pavements is by definition, urbanization (Christensen, 2005) . In another word, increasing human-made changes in urbanized growth cause harmful transformations on the natural ecosystem.
Urbanization can be defined as the process of land use transformations while people concentrated in cities and towns based on social modernization (Ren, Wang, Wang, & Liu, 2015) . Through the rapid growth of social and economic development, considerable workforce tends to move from rural to urban-based industrial areas to find new positions and opportunities for a better future life. Recently, the United Nations Department of Economic and Social Affairs (UNPD, 2014) has presented a record that shows a significant increase in urban population throughout the world between the years of 1950 and 2014. For example, 30% of the world's population was urban in 1950, but this number has increased to 54% by the end of 2014. From 1990 to 2025, about 2.9 billion new urban populations are expected to move to urban areas globally. Consequently, the human settlement pattern has transformed significantly and an increase of urban economic activities causes the creation of unique negative ecological results such as carbon emission (Al-mulali, Sab, & Fereidouni, 2012; Wang, Chen, & Kubota, 2016) . Furthermore, in these areas higher temperature 'islands' are established and at the same time temperatures in the central regions of cities have risen in comparison with their rural environments (Radhi, Sharples, & Assem, 2015) . This temperature distinction is what establishes the Urban Heat Island (UHI) effect.
Environmental decline is constantly related to the development and human activities (Elsayed, 2012) . Humans made a significant amount of heat over his activities, and they are an important source of its creation emanating from industrial plants, transportation systems, heating ventilation as well as air conditioning systems which are set up for cooling internal environment in buildings (Elsayed, 2012) . There is a persistent need to control the results of global warming in metropolitan spaces and to pinpoint possible approaches and strategies to respond to climate change properly (Elsayed, 2012) . Sani (1991) proposed that the influence of UHI from urban areas is not limited to horizontal temperatures throughout the surface of the earth but also affects the vertical direction by the atmospheric area with far-reaching consequences (Elsayed, 2012) . Other studies have also shown that thermal influences of a large city in the world can potentially extend up to 200m to 500m and more.
Urban Villages and Environment
The size and shape of the organization of Asian cities have drastically transformed the urban physical and socioeconomic landscapes (Ujang & Aziz, 2016) . Urban population in East Asia, for example, has increased 3% per year while urban land expansion reached 2.4% per year. A part of this urban population is "urban village" population. Urban villages, a distinctive product of rapid urbanization and massive rural to urban migration are a universal phenomenon in many cities with strong economic growth (Chung, 2010; Hao, Geertman, Hooimeijer, & Sliuzas, 2013) . (Source: Hao [2015] .)
The urban village concept came from the combination of the basic features of the social, physical, and economic environments in the urban and village environments. According to Hao (2015) , an urban village is created from rapid urbanization and economic development of cities (Hao, 2015) . As Figure 1 shows, this combination of the village and urban environments' characteristics reveal the basic features of the "urban villages." The formation of the "urban village" environment could be measured through its social (social relations, culture and local traditions as organizational structure), physical (land use, geographical position, its settlement, and construction) and economic (status of the land, the title of land and current socioeconomic activities) areas. In the context of Malaysia, a kampung is defined as a village or locality with 10,000 or fewer people under the leadership of Village Heads (Ujang & Aziz, 2016) . Malay kampung is modernity's significant other in the contemporary discourse. Observing the rapid globalization and growth in Kuala Lumpur city today, many of the traditional urban villages within and at the periphery of the city have been replaced by residential, commercial, and industrial projects; both small and large scale alike. Perhaps the most discussed urban village in Kuala Lumpur is Kampung Baru sitting in the heart of the metropolitan region. Figure 2 shows examples of urban villages in Malaysia. The sites namely Kampung Baru, Kampung Sungai Penchala, Kampung Melayu Kepong were selected from the identified traditional urban villages in the Kuala Lumpur metropolitan area. These villages hold strong heritage values to the local community and across Malaysia as a whole. Vernacular architecture and human scale of these urban villages have largely remained, with colorful low-rise wooden detached houses, kitchens, and cafes spilling out onto the streets with large soft-scape percentages, soft ground floor cover, and rich social life. The qualities implied a better microclimatic condition and improved urban quality in some aspects as compared to their urban counterpart. Despite piecemeal development and extension of commercial and residential units, some of the traditional kampungs still look similar to their early years. With the rising land values, urban villages have been subjected to real estate development schemes that would maximize the economic potential of the properties. Taking redevelopment steps implies a drastic change in the landscape of urban villages, which will ultimately begin to show UHI characteristics similar to that of the city areas. Another possibility which is related to the current UHI situation and existing literature is that urban villages close to urban developments will be more affected by UHI as compared to those further away. However, the abundance of vegetative cover for shading will reduce the air temperature as compared to the use of buildings for the same purpose with the less vegetative cover in the adjacent urban areas.
There is a relationship between the urban environment and life quality of urban village population. While urban growth and development have affected "urban village" population, the life quality of urban population depends on offered urban and infrastructure services (Saleh, Hashim, Mahat, & Nayan, 2016) . Urban development, therefore, should be considered based on the development of strategies and planning to improve the life quality of urban population including that of the urban village population. The security of life quality and health guarantee the sustainability of a city in a broad realm.
Urbanization and Microclimate
Christensen (2005) defined the urban climate as the climate in and near urban environments. It is more or less humid, warmer, has more reflected light and shadier than the climate of the nearby land areas. On the other hand, Allaby and Park (2013) defined urban climate as a residential climate affected by the presence of a city that can comprise of lower wind speeds, lower relative humidity, and higher rainfall (Allaby & Park, 2013) . Therefore, climate influences the conditions of comfort in most areas of the world which are affected by urbanization (Shahidan, 2011) . The landforms, landscapes, and ground surfaces transform as a result; the presence of new materials and increases in constructions cause significant changes in the climate of urban areas.
The primary components of urbanization including residential, commercial and industrial developments have created several dramatic human-induced modifications to the landscape and natural ecosystem through the creation and use of impervious materials for landscaping comprising of rigid-edged rough structure blocks (Roth, 2007; Shahidan, 2011) . Rapid industrialization and urbanization have caused deterioration of the urban environment. Besides, the increasing number of buildings have pushed out greenery such as trees in urban open spaces that can significantly reduce the negative effect of urbanization in urban areas (Santamouris et al., 2001; Shahidan, Shariff, Jones, Salleh, & Abdullah, 2010) .
A study by Karaca showed a rising trend in urban temperatures (Karaca, Tayanç, & Toros, 1995) . This is prevalent in the most urbanized, industrialized and highly populated and area of the city where these phenomena have had negative impacts on the area's regional cooling. In a different study, the findings revealed that rapid urbanization had a significant impact on the change in the regional climate in Tokyo (Karaca et al., 1995; Mochida & Lun, 2008; Mochida et al., 1997) . This gave rise to a plethora of environmental issues due to the replacement of earlier green vegetation areas, ponds, and rivers with asphalt roads, pavements, and artificial heat release, which are non-ideal ground surface conditions. Furthermore (Ichinose, Shimodozono, & Hanaki, 1999) , urbanization produced a warm bias of 2.8 o C based on the lowest air temperatures during 135 years' climate records (Shahidan, 2011; Tran, Uchihama, Ochi, & Yasuoka, 2006) . In a study, Akbari (2005) showed that the maximum temperatures were over 2.5 o C higher than they were in 1920 and Washington DC, a similar experience persisted where temperatures raised by approximately 2 o C between 1871 and 1987 (Akbari, 2005; Akbari, Menon, & Rosenfeld, 2009) . From the evidence above, it is clear that the changes brought about by urbanization led to a negative shift in the urban climate in cities around the world (Shahidan, 2011) .
The built environment impact can be resulting from many factors such as the buildings construction's use of new surface materials (concrete, asphalt, tiles) and heat emissions, pollutants, and moisture. Urbanization changes the land of the surface in urban environment remarkably influencing the radiative, atmosphere, thermal, roughness, moisture and emission (Oke, Johnson, Steyn, & Watson, 1991; Shahidan, 2011 ) that consequently influence the overall urban life and its quality. These transformations are described as below:
(a) Radiative modifications occur because of the presence of new surface materials that have a wide variety of albedo and emissivity principles than vegetation. Lack of shading elements such as vegetation and trees in urban space causes the radiative transformations to become uncontrollable and high that results in the increase of wall and ground surface temperatures (Shahidan, 2011) . (b) Compared to natural surfaces while the thermal mass of constructions is greater, a massive reservoir is provided for storing heat during daytime and will be released during nighttime. This procedure notably has a higher influence on the nighttime temperature in urban spaces. In addition, it decreases ambient temperature via evapotranspiration (Shahidan, 2011) . (c) Efficient "sealing" can cause the moisture to decrease for evapotranspiration because of surface materials replacement such as asphalt, concrete, and pavement from vegetation and natural soil, which decreases the humidity of the urban areas. (d) The flexibility and rapid growth of barrier elements such as structures, permeability, and sharp edges can create positive and negative pressure variance on the barrier surface. This results in vortex shedding and flows separation while facing the urban airflow influencing the momentum, mass, and energy transportation away from the city areas. As a result, the instability in the city spaces will be rougher than a similar atmosphere throughout rural areas (Shahidan, 2011) . (e) The greenhouse and aerosols gases released influence the radiative change because they perform as concentration cores. Therefore, spare heat and water vapor from burning are added to the urban environment. Moreover, anthropogenic heat that is released by the fuels' combustion from stationary sources such as power generation or movable systems such as buses, cars, transportation, and animal or human metabolism act as extreme heat, increasing air temperature and warming the urban atmosphere (Roth, 2007) .
Thermal Comfort in Urban Microclimate
Urban thermal comfort is defined and discussed in the context of urban climate, which reflects the dynamics in the surrounding atmosphere of a given urban setting. The growth of cities so far has turned each urban environment into a hierarchical structure of several different scales of neighborhoods, communities, and districts. The urban climate heavily affected by local configurations and resident activities, also naturally follows the same hierarchy. Generally, three different scales can be assigned to urban climate conditions. The microscale perspective of urban climate is also commonly referred to as the microclimate. It differentiates the temperature and airflow on every surface and object, varying in very short distances. Figure 3 shows the basic spatial dimension of urban climate, which includes individual buildings, trees, streets, courtyards, gardens, etc. This microscopic differentiation determines that the source is dominated by immediate surfaces no greater than 0.5 km away, and the relevant processes are mainly radioactive, conductive and convective sensible heat fluxes from walls and grounds. Control factors contributing to the microclimate profile are naturally fabric, structure, ground cover, metabolism as well as weather and time of day or season (Adebayo, 1987) . Microclimate sees its immediate applications in the studies of pedestrian bioclimatic, building, and indoor climate and practical design. As the lowest scale of urban climate, many samples can be extracted, and much detailed analysis can be conducted about relations between all of the factors and outcomes. A layer beyond the micro scale of urban climate, the local scale examines the climate of neighborhoods in cities with similar urban development (surface cover, size, and spacing of buildings, activities, etc.). The standard climate station can be designed to monitor the local-scale urban climate. By definition, the local-scale signals are an integration of microclimate effects and typical spatial dimensions extending from one to several kilometers. Figure 4 shows a representative Urban Climate Zone (UCZ), an Air Temperature (Ta) measurement which usually comes from either climate stations or at the top of the Roughness Sub Layer (RSL) where turbulent mixing leads to sufficient blending of microscale effects (Barlow, 2014; Oke, 2002) . In studying the local-scale climate, heat fluxes from roofs, chimneys and the spatial average of surface-air volume should be considered. While weather and time of day or season also play a role in the micro-scale, the horizontal extent of UCZ should be controlled. Discussions of the local-scale urban climate could result in interesting applications regarding neighborhood climate and more sustainable urban design. This scale serves as a transition from the microscale environment to the whole city perspective and is correlated with both the smaller and the larger scales environment. Stepping up from the neighborhood level to the whole city, a spatial dimension typically appears covering tens of kilometers. This so-called mesoscale of urban climate is affected by both the city itself and the surrounding area. New processes that have to be considered in this scale include heat fluxes from the top of the RSL, entrainment of heat from above the Urban Boundary Layer (UBL), air mass advection from upwind, internal radioactive flux divergence, etc. as indicated in Figure 5 . The vast scale also makes much more control factors relevant -city horizontal and vertical dimensions, weather and time of day, seasonal plant growth, snow cover, soil wetness, and space heating/cooling and emissions as a few examples. Applications of the mesoscale urban climate research can be found in UHI mitigation for heat waves, photochemistry of urban plume, suppression of storms, planning of urban layout as well as many other fruitful areas (Oke, 2002) . From the policy and strategy perspectives, the three scales of urban climate also lead to natural classifications. 
Methodology for Thermal Comfort Evaluation of Urban Open Space
Although the microclimatic conditions could significantly influence thermal comfort and the usage of urban open spaces, most of the time, it is clear that the physiological sensation is still considered a necessary but not sufficient factor. The discrepancy between the subjective thermal sensation and objective calculation has been seen as a common situation; people's comfort level in the urban open spaces is responding to microclimate could not be explained by physiological parameters all the time. It has been seen that the thermal comfort evaluation of urban open space would not only be contributed by physiological sensation but also require other psychological factors such as expectation and satisfaction (Höppe, 2002) . Recent studies identified PET as the most suitable choice for assessing the thermal comfort conditions of an outdoor environment (Höppe, 1999; Makaremi, Salleh, Jaafar, & GhaffarianHoseini, 2012) . This is due to the consideration of the interrelation between the human body's energy balance and short-and longwave radiation (Lin, Matzarakis, & Hwang, 2010) . In the thermal comfort evaluation from the energy fluxes between the atmosphere and the body, versatile thermal indices is improved such as effective temperature (ET), predicted mean vote (PMV) (Fanger, 1970; Hwang, Lin, & Matzarakis, 2011; Makaremi et al., 2012) , standard effective temperature (SET) for internal use (Gagge, Fobelets, & Berglund, 1986 ; T.-P. Lin et al., 2010; Makaremi et al., 2012) , OUT_SET (Pickup & de Dear, 2000; Spagnolo & de Dear, 2003) and physiologically equivalent temperature (PET) (Höppe, 1999; Makaremi et al., 2012) for external use. The process of estimating the PET is shown in Figure 6 . PET is the physiological equivalent temperature at any spaces such as indoors or outdoors. The human bodies' heat balance is maintained with the skin and core temperatures the same as those under the situations being measured (Makaremi et al., 2012) . This PET enables a layperson to compare the integral effects of complex thermal conditions outside of the experience indoors (Höppe, 1999) . The PET's thermal comfort standards can also be changed for various climate areas (Lin & Matzarakis, 2008; Matzarakis & Mayer, 1996) . PET furthermore, can be analyzed using the Rayman model which is used in urban built-up spaces and able to predict thermal comfort in outdoor spaces (Gulyás, Unger, & Matzarakis, 2006; Matzarakis, Rutz, & Mayer, 2007) . PET can also evaluate relative humidity, Tmrt, temperature, wind speed, human activity, and clothing in the model with ease. Additionally, the Rayman model is also used to calculate the ratio of free skyspaces to the whole fisheye view at some locations, which is known as the SVF (sky view factor). Therefore, PET agrees with human thermal comfort range values which are between 22 o C and 34 o C whereas a relatively wider "acceptable range" is for neutral, slightly cool and slightly warm (Table 1) . Matzarakis & Mayer (1996) .
Environmental Factors Influencing Thermal Comfort
Human body heat balance and the environmental situations that allow the balance should be found out to obtain thermal comfort. These environmental situations are described as the followings:
(a) Air temperature (°C): The body heat is lost to the air by convection. The body tends to gain heat from the environment when the air temperature is above 37°C. The comfort range for the majority of people is from 20°C in winter to 25°C in summer (Lechner, 2014) . (Lechner, 2014) .
(c) Relative Humidity: It is a ratio of atmospheric moisture present amount in relation to the presented amount when the air is saturated. Relative humidity is a function of temperature and content moisture because the latter amount is reliant on temperature (Gagge et al., 1986) . Thus, relative humidity itself does not directly show the real amount of atmospheric moisture present. The comfortable range of RH is above 20% all year, below 80% in winter and below 60% in the summer. (e) Physical Activity (Tme): Metabolism is the motor of the human body, and the amount of its released energy is dependent on the amount of muscular activity. For maintaining thermal comfort, physical activity plays an important role for example; the amount of heat that is generated by an active person is approximately six times more than a heat that is generated by a resting person. An activity level of a resting person is 0.8 Tme, and it is 1 Tme for sitting person while this amount is 8 Tme for a jogging person (American Society of Heating, Refrigerating and Air-Conditioning Engineers, 2009).
(f) Clothing (CLO):
It is a thermal resistance that decreases the heat of the body loss and keeps the body from cold. CLO is categorized based on its protection value. In general, a high CLO value is 1.5 which indicate a heavy coat while a 0 CLO value specifies a nude person (American Society of Heating, Refrigerating and Air-Conditioning Engineers, 2009).
(g) Activity: Activity level influences energy production in the human body and can considerably affect the comfort level. Mets express activity level: each met is the metabolic rate of a seated, relaxed adult and equals 58 W/m2 (Clark & Edholm, 1985) . Different types of activities with the relevant metabolic rates are shown in Table 2 . Some activities such as hard physical work or sports may produce conditions that cause thermal discomfort. For example, an outdoor thermal condition that is comfortable for activity such as walking can be uncomfortable for running. This is due to the surplus of energy added to the energy budget of the body. Therefore, one may take action such as removing some clothing. Another option is providing an appropriate design for running paths, which allows suitable thermal conditions for running. 
Outdoor Thermal Comfort and the Comfort Zones
The thermal environment influences People's outdoor thermal comfort while its use is dependent on their observation of outdoor thermal environments (Eliasson, Knez, Westerberg, Thorsson, & Lindberg, 2007; Hwang et al., 2011; Lin, 2009; Nikolopoulou, Baker, & Steemers, 2001; Thorsson, Lindqvist, & Lindqvist, 2004) . Besides, outdoor thermal spaces are considerably influenced by the design of built environment (Hussin, Hamid, Zain, & Rahman, 2010; Hwang & Lin, 2007; Wong et al., 2007) . Researches in the last decade have focused on determining the comfort levels in the internal environment leading to an unintentional lack of focus on thermal comfort in urban outdoor environments especially in light of the increasing UHI effect in urban areas. Conventional comfort theory which focused mainly on the internal environment depends on a model of steady-state where the produced heat is equal to lost heat in the area to maintain the temperature of core body at 37 o C thereby creating the environmental situations that offer thermal satisfaction based on the subjects activity and their CLO level that decreases in a narrow band (Nikolopoulou et al., 2001) . Although some models present a similar scenario for the outdoor environment, they often neglect external influences such as the surface materials and presence of vegetative covers. Many studies investigating shading effects on the outdoor thermal environments found that shading is able to prevent direct solar radiation (Hussin et al., 2010) .
Thermal comfort comes from a careful balance of air movement, humidity, temperature and mean radiant temperature. Clothing and physical activity are secondary factors that should be considered when designing for thermal comfort. These combinations of air temperature and relative humidity are plotted on the psychometric chart, which is defined as a comfort zone. Comfort zone is an area on the psychometric chart that defines the circumstances that most people would be comfortable. As the psychometric chart relates only relative humidity and temperature, the other two factors of MRT and air velocity are fixed. The air velocity is assumed modest, and the MRT is assumed to be close to the temperature of the surrounding air. The comfort zone is not fixed and varies based on time of the year, culture, health, physical activity and the amount of clothing (Lechner, 2014) . The comfort zone contains the factors that influence thermal comfort. Air movements up to a certain point can reduce high temperatures, which is not enough and should be enhanced by other strategies. The comfort zone can adjust it where one factor transformed to restore thermal comfort, which is achieved with a few adjustments in the thermal situations. The comfort zone borders are not fixed and change with personal preferences, climate, place, people, and culture as shown in Figure 7 .
The Research Gap
The complexity of the external built environment depends on variability, spatially and temporally, and the variety of peoples' activities. Studies on grasping outdoor thermal comfort conditions, however, were primarily restricted to temperate areas (Makaremi et al., 2012; Nikolopoulou & Lykoudis, 2007) . Accordingly, there is a considerable lack of research on the importance of human thermal comfort and material of outdoor thermal situations to enhance urban quality in hot and humid climates (Lin, 2009; Makaremi et al., 2012) . Therefore, more research on human comfort situations in outdoor environments in tropical climates related to the certain climate and ground surface conditions as well as the human parameters and the particular subjective responses is needed. In hot and humid climates, the radiant temperature is the crucial factor in human comfort (Lewis Jr., Nicholas, Scales, & Woollum, 1971; Plumley, 1977) . One of the main human discomforts in the tropical climate depends on the radiation regime (Emmanuel, 2005 ) for example, the high level of solar radiation during the year which becomes worse during dry and hot seasons while a UHI is maximum. Therefore, in the urban spaces, the radiant temperature is different according to urban canyon geometry, shading, seasons, and vegetation availability. This variation is mainly due to the amount of global radiation, which is received, from the ground surface and the variances for radiation by the person. Consequently, the lack and presence of these factors cause a UHI effect that in turn causes extreme variation in the human thermal comfort of tropical climates.
The majority of researches relevant to outdoor thermal comfort which has been done in the Asian region focused on Taiwan. Hwang & Lin (2007) for example, conducted a study to investigate the outdoor thermal comfort range for Taiwanese people (Hwang & Lin, 2007) . Additionally, there are other areas considered for outdoor thermal comfort researches and studies such as school campus (Shih, Lin, Tan, & Liu, 2017) , urban parks (Lin, Lin, & Hwang, 2013) , public square (Huang, Lin, & Lien, 2015; Lin, 2009 ) and a rural traditional settlement (Yang & Lin, 2016 ) based on the current climate conditions. In Taiwan generally, the thermal air temperature increase rate is 0.81°C every 25 years in the plain area under the climate change influence . Despite the relatively large volume of thermal comfort researches conducted in Malaysia, their focus is very limited and certainly did not look at thermal comfort in urban villages. For example, Sheikh Ahmad Zaki (2017) conducted a comparative study on student's adaptive behavior and comfort of temperature at UTM in Malaysia and Kyushu University in Japan. Results show the mean operative temperature in Japan was 25.1 o C in the free running model (FR). In contrast, Malaysia was 25.6 o C. Also, the mean operative temperature in the mechanical cooling model (CL) were 25.6 o C, 26.2 o C in Malaysia and Japan respectively (Jomehzadeh et al., 2017) .
As mentioned above, there is particularly a lack of studies evaluating thermal comfort in urban villages in the context of Kuala Lumpur and other Malaysian cities generally. It is important to investigate the thermal comfort in these areas because (i) these sites are rich in culture and heritage values; and (ii) a significant percentage of population occupies these areas because of its lower cost of accommodation. They created a community in need of functional outdoor spaces to improve the quality of life and; (iii) these areas are primarily covered with vegetation, and the vegetation is significantly capable of cooling the surrounding microclimate and can be used as a thermal comfort strategy in key areas in the urban center. Also, most of them have successfully maintained the characteristics of the traditional village called the 'kampung.' Therefore, redevelopment in these areas has been restricted in an attempt to maintain the cultural and social values of the place.
With a strong commitment from the government, a comprehensive development master plan was prepared for urban villages like Kampung Baru, Kampung Sungai Penchala, and Kampung Melayu Kepong in Kuala Lumpur. Despite the resistance, it seems preventing urban development in urban villages is inevitable on the current track. A strong incentive is needed by the government to maintain many existing characteristics within the status in these areas particularly those that help mitigate the UHI effect namely the large percentage of vegetative cover.
Conclusion
This paper reported a description about urbanization in the global scale and in Malaysia as well. It also explained how urban villages appeared in the modern urbanized areas such as Kuala Lumpur. Theoretically, the review of the related researches presented in this chapter demonstrates that vegetation and ground materials could be changed and affect the urban microclimate areas. They potentially modify the UHI influence by decreasing air temperature, decreasing building energy utilization, and affecting human thermal comfort.
These strategies contain an arrangement of a higher percentage of vegetative cover and other material with higher albedo values to classify physical properties, for example; types of surface, color material, and structure that could increase the cooling effect in urban environments. The entire influence of both changes will provide better shading quality, radiation filtration, and promote important growths in the evapotranspiration. The important modification to the microclimatic situations increases the 'oasis effect' in cities that results in better energy savings and better outdoor thermal comfort. Therefore, more evaluation and measures will be needed to prove the effect on the urban spaces, especially in the tropics climates in future study.
